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[^m-^m^^] 014708 
mi^±m] 2i,ooop3 
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2001-3113002 i 



4^2001 — 034113 



i^m^6izmm<D^mmn^^timmmWi'f' (c) ic^vnt, m^mmm (a 
) i:^ja«BH3?'j (B) ii<Dm^m^^mm-^mr£^^^'^-''^^^'^^^^^^ 

A$:ffiV^TPCR (P o 1 y me r a s e chain reaction)^ 
r i: ^ -t -5 - ;i/^#(©l§iS(I:&^o 

S5ia^ 1 (DXST-^^ b >f - Jtt)^^^^ i: S ^ ^ D N 
A$rMV^"CPCR (P o 1 yme r a s e chain reaction)^ 



ffi|iE#2 001-3113002 



#2001—034113 

& -e ti-^ti-^ tf 1 >^ ^ >r V - -e r ii t- s 4 icia«g(Z) i^- 
[M^]®io] tfffa^^-fv--fe^y h(Z)^^»Be3'<J^c^v^-c> i^b<ii^t$c 

[0 0 0 1] 

[0 0 0 2] 
[tie5f5(D^^] 

(Brettanomyces), ^tj > $;^« (Candida), mi^mmm&.^<^^y ^^^^ ( 

Saccharomyces) ^Tb'^igAf -5 ^ i:{C J: a^T;bn-;i.|^C3|SKZ)#l$lc#'[4:«)^^^ 



miiE#2 001-3113002 i 



#2001-034113 

[0 0 0 3] 
[0 0 0 4] 

^ tf - )VBM tt> if ;tj n ^ -Ir X M (Sacchar omyces) IZ j^m S tl T V ^ r 

X(S. cerevisiae), ^ Hj U i^iT. - A^^7.{S. bayanus), +>- n ^ "fe X 
• j;T;^^'7^>f ?5j7.(S.diastaticus)«:i:*S:, T'<Z)^^e?;>^^#?^-C'@igffl 
T ® tf - ;v ^« e> ^ S« i- S w S It o c 
[0 0 0 5] 

^^m(DFhoim^'f(Dm^)'Mhmm^^pcRmK^'ox^iii't^z.iix 
mmmm»ii^mmmmm^mm-t^:^miimm^nx^^^o f 
L o 1 M^^M L g - F L o 1 y M Lmmm'^i^^^^x^^ t. 

(Dm^fi^^'') (Yeast, 10: 211-225, 1994., J. Bacteriol. 180(24): 6503-651 
0, 1998.) , #-^tCj:oTl±, ^ U L WJgPM^^^tCflJi^ bT b t O r i: 
feofco «&oT, l-5 6 3 6 6#<2j#lCfa^(7):&iST'li, SlJgffiT® 

[0 0 0 6] 

:^mmit. ±B^mi^m<Dmir^nmizm^xt£^t\,rc%<Dx&^). m^mr 

[0 0 0 7] 

3 ffiliE^2 001-3113002 i 
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:^^mm^\i^ ±mnm^mm-t^<mMmn^Miir:^m^^ le-floi 
fs^^fj^^^mmm (b) ^^timn<Dmmm^^ (c) ^c^v^T, ^mmm (a 

y , ffi TM - ^v^* ^ iF^^« & 1^5|tlt ^grj^lg & S r i: & M m b > 
[0 0 0 8] 

i^m~6iztim<D^mmm^^timmM^^ (c) icj3v>t> ttfmsiB^J ( 

b^DNAS!MV>TPCR (P o 1 y me r a s e chain reacti 

[0 0 0 9] 
[0 0 10] 

# II 5: ^ -r -5 >^ 9 V - Zl il A W * b V N . 
[0011] 

Dgw^-s^^^'&smase^j (a) (DrmKmnmixm^^<^-mfi^^^^^m. 

aie^ij (B) *^»Mb, fio, gB3^rj^a)SB^ri##l~6lcfB«a)ffeaiB^JS:^tf 
g^^i^^^ (c) ^c^^.^-c, mm&mmm (a) © it iPl^li^i:^^ ^'=5'- 

4 ffiiiE#2 001-3113002 i 
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§^»7b^^>^^^tbfcDNA?:MV^•r PGR (Polymerase chain 
reaction) m^^'io^^CDJinh. KflH^ 2 ©XST'^ tlfe P C R 

[0 0 12] 

tl-^tf 1 m<35 V - ^ M V^ ^ r *W ^ b V^„ 

[0 0 13] 

[0 0 14] 

[0 0 15] 
[0 0 16] 

*l§0^(5[)mi <55ll^fe?^®^c*^}^)^sl^-;l/^©<^)i^^S'J:&^^*> ^©l g - f lo 

lit^^-®N5|5^M(Z)-gl$7t)^^^Ji-&^»iB^'J (A) (DT^tc0«m XgS^f^c® 

^ase^j&^tfiTM5t^^ (c) icfevNT. ^m»a23«j (a) ii^mssB^J (b 

) i:0!)^MSi>$:*ti|liBrtg:^^^-rv-?:^fiK^Sl|l(Z)X@i:, l&tSlll(Z)X 
ST'-^^Lfc>^^>fv-:S:«^#:i:^S^«*^^te•SlbfeDNAS:fflv^TPC 
R (P o 1 y me r a s e chain r e a c t i o n) 2 (DX 

Uh. t&lBH 2 ©xST'#e>4ifc p c RJiiPiS^;?)^ e>^S-»*^®i^MT®tf-;i/ 

[0 0 17] 
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* 

[0 0 18] 

iorjt^^mmm (A) 0rmizmnmi y^m^i^o^-^u-^^^^^^^un (b) 
c) icfeVNT. m^mmm (a) iim^ssiie^ii (b) iimm^m^^mm^mtji 

[0 0 19] 

:^mmici)^i)^^^mmm (a) ^#Lg-FLo la^^^NmsgiKKD- 

g|J*^P>;&^=b(3DT'fe5<. 33T% ^» L g - F L O 1 it^^li, g^SlC'^m-l^ 

;b'J$|^3tlTVN-5 mm^8-Z 6 6 2 8 7 » 
[0 0 2 0] 

V%S(J. Bacteriol. 180 (24) -.6 503-6510, 199 
8) „ 

[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

T'feU, -^<D4^tCli^«Y I L 1 6 9 c5t^^=-(^)JS»ffi^(I*^^*nS= i^»Y I 
L 1 6 9 c a-fed^li, glucan 1, 4-alpha-glucosida 
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C 0 0 '2 4 ] 

*l§p^^c7b^*^sifTM^t^d^«^ mm^mmn (a) axj^ (b) k^^ 

e>-en-€^tl, 21340-21818bp (gS^J## D . 2 1 7 4 3-221 
9 0 b p (SB^J#-^ 2), 22353~22865bp (gS^J#-^ 3 ) , 2 2 9 2 
6-2 3 3 9 8 b p (@e^'J«^4) , 2 3 9 4 4-2 4 2 1 9 b p (g23?'J#-t 5 
), 24408-24997bp (iB^«## 6 ) IC^^fSc ^fe. I«IH<Z)#BB 
3^jj^^_^/<-^j^(3r)-9->y^D^-fe:^ • -fel/bfS/X (S. cerevisiae) X 

, :$:^^^c*^*^S^^«e^ (C) li, fe^J^<Z)iB3^J#-^ 1 ~ 6 lc|H««)mSffi 

T'&oT%J:VN. ^<i|s6«iic«, |5iamaSB^!ll~6lc^^ti^mafB3«J{c^VN-C 

#maiB3«J* 1~2 omaA^M^^oTV^T%, ^nmzit^SM^^i I - Q 
^^^^ 1^--?? S =fe ® i: "t r h A^T' ^ S = 
[0 0 2 5] 

tJ^oT, *l§H9^c*^7b^^iTMm^^^^*^ Esic^fiejic^^sg. 4kbpT' 

Lg-FLO lM'B^(Z)-^J*^e^J&•6^aai^^J (a) <Z)TmiC-9-^y*D^1z;^ 

gpiii^ix^-fe^^-SA^M^i^^ irMit^^^ (c) (D^of^^mmm^m-t^ 

[0 0 2 6] 

m^sm^^i (A) ii^ma^J (b) 
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mm^mmn (a) ttffiBmsee^ii (b) (Dm^m^^m^^(Dv:&^o ut^^u 

[0 0 2 7] 

>fv-tttaiaiT^M^^^ (c) ^m^t^i&mmm (a) ±jci2>x:&i&ijc^^ 
r > -fe > :^ :5 I- iS: ^ ^ ^ ^ ' "> 

[0 0 2 8] 

Zl<;5i:e>55:^^>fV-i:LTtt, ^(3!)iaSt^^i#^C«!IPSStl:^v^*^, 10-5 
0 b pT'fe.5^^1*W*b<, 1 5~3 0 b pT'feSrh^^cfcU^ff^bVNo 
, -e(3DSB^Ji:bTli#{c0jmii^VN:&\ L g - F L o l il^^^±c^-fe>x:&IoI(Z) 
^^^-j._-^^5'-GGAATACTGCCTCTTGGAGT-3' (iB3?lI## 7 ) T'^*;, H I X^^^ 

r > ^ - -ggattcttcagcgttgaagt-s' (eB^j## 8 

[0 0 2 9] 
[0 0 3 0] 



miiE# 2001-3113002 



#2001-034113 

[0 0 3 1] 

:*:^^^C*^7!)^SII 1 (DJLnX\%. tifiza® J: e> V- ^ D N A^figil^T' 

[0 0 3 2] 
[0 0 3 3] 

tJ^M^<^isi:'&'5^«*^^^^i^<-^^DNA&mVNTPCR (Pol yme rase 
chain reaction 
[0 0 3 4] 

ICiiUmSb, Ho lmh<Dl3m (Gene, 42: 169-173, 1986 
) lc^oTl^«7!)^e>DNA5:ttffit- Sril^'^t'^So 
[0 0 3 5] 

:*:|§0^^C3b^;^)^-^»^2<5DX5gT'^i, i^mbfcDNASr^Milb, |g 1(Z)X^T'^ 
figbfc^^-f^-?:«V^TPCR^5:^f C)o gffSHP C R?Sli<2t^(0:^^5:«''^"^ 
^?^«<I:VN7&^, FEMS Microbiol. Lett., Vol.108, p259-264 (1993) JC 

(Z)Tm (melting temperature) IC^5 bTMIgSt-tlli J: 

.;^?as*^6 5-7 s-c, i^^^;i/f5[tii otaa±-efee^il*w*bv^, 

li2 0#~2^, #;^MStCili^t- S^ISttl^~2 Oi^'T'feSr^l*W^bV^ 

o 

[0 0 3 6] 

9 miiE#2 001-3113002 i 
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[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 

[0 0 4 0] 

[0 0 4 1 ] 

*l6^<z)l|2®llJ6?^Mtc*^*^sii'-;i/^«<^)^StI:^?£ii> g-F Lo 

-gl57b^e.;5;-5JS«BB3?U (B) iBm<Z)Sa3«J## l ~ 6 lcia«<© 

i^«SH^'JS:^t.'if^51^d^ (C) IC^VNT, (A) (Z)-aiS?:iiiIi^li 

;Qj^^^-^__^^^^s^i(Z)x^i:, |[tfiHmi(DXS-e^fiKbfc^^>fv-;5: 

^)^«^«^'»^il'SiS^«*^^^^S6^^^-DNA&«V^TPCR (Po l yme rase 
chain reaction) ^S:^f e> H 2 (Z)X^il, MtaH 2 (Z)X@T*# 



1 0 
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[0 0 4 2] 

[0 0 4 3] 

mm U) (Drm.Kmmmi:i^m^i^(^-Bti^^^ji^^&^m (b) t>m^L. 

K-D. fB^[I^CDSB^J#^l~6lctH««)JS»iB^(IS:'^tfifM5te^- (C) IC^va 

So 

[0 0 4 4] 

(C) ^llsl— CDil^^^T^feSo 
[0 0 4 5] 

, -e®^at!c^cov^T^±4t^cMm^v^*^, 5 0-2 o o o o b pT'$>sr i::ftW 

^b<, 1 0 0'-' 1 0 0 0 0 b pi?fe'&r2i*'^J; UV^o 
[0 0 4 6] 

0-5 0 b pT'feSri:7!)W*L<, 1 5-3 0 b p T'feS ^ illft^J: U ^ b V^ 

GTAGCATCAGGAAGTACACAAGCATGC-3' (iB?fI#^ 9 ) l:'fe'J, T >>^:&l^(7) >^ 

^ ^ -J. _ j^^5' -GATCGGGTAATAGTAACCGGCGTACATGTA-3* (@B^'J#^ 10) T' & S ^ ^ 

[0 0 4 7] 

ttc, 7^^^^c*^7!)^-6:/^-f•T-■fe^v SB^|J## 9 ;S.t>' 1 0 (Z) -f •7- 
[0 0 4 8] 
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[0 0 4 9] 
[0 0 5 0] 

erase chain reaction 
[0 0 5 1] 

ICiy^Sb, Ho 1 mhO^ISm. (Gene. 42:169-173. 1986 
[0 0 5 2] 

*#§^^C7!)^*^^^2<Z)XaT'ii, IAffibfcDNA?:^Mi:b, ^ 1 <Z)XgT'-^ 
figbfe>^^>r"x'-^«V^TPCR^*S:^?■^o StfiaP C R^Sli<2!i^<7):&^S:M V^T 
fT;l«J:V^)&^, FEMS Microbiol. Lett., Vol.108. p259-264 (1993)lC 

fa«cD7^'^$:ffiv^§:ri:}^>^T^g-2.o PC R?5l(©^#i: bXtt, ^vn-s^^ 

>rv-<Z)Tm(Cf5bTigl:lg^t-niiJ;VN*^, mX\t. ^ffiMS*^9 0-9 8X: 
T~-U>^^MS*^4 0-7 5°C. #:RMS*^6 5~7 5''C, •9--f^;H^lil 

-2:J3\ T--y >^^M^lc*6iti-S^^li2 o#~2^, #:SSMlc*li#-r€. 
^r^liirS— 2 Or^-'e^-S^i:*^^ bv^, 
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[0 0 5 3] 

:*:^W®l|2(3D||^(l0ffi^C^^:^^Sl|3(Z)X^^CoV^T^^■^So 
[0 0 5 4] 

[0 0 5 5] 

@jj3Fri#-^ 9 ^tJf 1 ocD^mM^^i^^-t^zfy^-r-iz^y b S:MV^T P C R^S^rt? 
[0 0 5 6] 

® If - & ^ m t- S zi i: d^oriB i: ^ S o 
[0 0 5 7] 

liiJ^T® C RSS 3 ti ^ =b «) li ^ V >o 

[0 0 5 8] 

Jtgg^l 

. ( L g - F L o 1 it^^tCck -SKJtMT® tr'-;v#©a)»J) 

±DNA(Dmmit. Oml(Z)YEPD^«S (l%^«Xdr^, 2%7i 

^^h/^^h>> 2%i^;i/=l-X) SrMVNT, 2 0^T', SljtMT®tf-;vS« 10 
^i:SF^^«6>^^^S»§^-e^«bfe^, aivCxi^^HJCiiU^Sb, Holm^ 
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0)^^ (Gene, 42:169-173, 1986) ICjCoT^JfeUfeo 
[0 0 5 9] 

PCR-^lii^T(Z) j:e){CLT;fTofeo ■tf£t>'^. fhM^ (J. Bacteri 
ol. 180 (24) 6503-6510, 1998) bfeLg-FLO 
1 m-tS^^i^aBB^J Urates' -GGAATACTGCCTCTTGGAGT-3' (ie^IJ## 11) i:5' -T 
TACCATACGATTGCCAGCA-3' (SH^J#-^ 12) (D2a<Z):;^^>f"T-$: b „ Zltl 
e>(5D^9>fT--tr^y ^$:Mv^, ^ l lc^bfc^®(D^DN A SrIiMi: bT P C R 

&^fo^o jsiis, ^1 ffi(Z)#^i~i 6iiigi i4icDi/-i/##{cM^-r^o 

[0 0 6 0] 

[^1] 









1: NCYC965 


FO 


WiSaccharomyces cerevislae 


2: NCYC1324 


FO 


(ATCC 46967) 


3: W204 


FO 


12: Saccharamyces ^asUOiem 


4: W71 


Fl 


13:PlcAfaaFO0Q35> 


5: AJL3126 


Fl 


14: Saccharomyces bayanus 


6: NCYC512 


FZ 


aFO0676) 


7: NCYC719 


FZ 


15: CatMUi albicans 


8: NCYC1250 


F2 


(ATCC 10259) 


9: VLB202 


FZ 


16: Saccharomyces uvarum 


10: VLB He Bru 


FZ 


(ATCC 44968) 



[0 0 6 1] 

PCR(D^mt, 9 4t: l6^m(D^. 9 8°C 2 0#r^, 6 8X: S^m ^3 

nm^^^MV. ±xo. 5'-i/igi:bfc, ri^cic, :i<DKm^^^o)-^^ ^ 

[0 0 6 2] 

mz^MMmLxmmi^r:^mno. 6 gs:2 oniKDTKjiTKiciiMb;^.. mnm 

mWLQ m 1 KMLX ImlCDlSOOpp m(D^ )Vt/^ :ty^^tiO. 5M 

mmmmm (pH4, 5) ?:iB;tT> ^T-Jtricisu, mMcDmm^umxsm 
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mizmmhtco -rtjttD^. fo i^mm^. fi :m^mM^> f2 

tt, F 3 : S^VN^^ffi^ibfc. 
[0 0 6 3] 

ll^fcXlim^l^bfe^c (F iXliFO) $:^mf Sz:i:*^i?^f> :itie><©«*^T 
® - ;v^«-e s ^ 5: iRM-r s r liT' ^ ^ o feo 

[0 0 6 4] 

x}^0mM^(^TMy^-^Bn^itmmi tmmizi^^^^ s c hmi 1 1 (n 

ucleic Acids Research, 18 (10) :3091, 19 
9 0) (D:^'mzVt'DXmmhr=.o m^^l&^©^;^4'®RNAli, Hybond 
-N+ (TTi/^A7r;i/V^>TA-f:r^^*fc®J) ^MV\T, ^#(0^nhn 

[0 0 6 5] 

d I I I (SM^t^fcl^) -em-fb^^ 1 %T;«J*n->?>y;i/T'«^^aci&L, Hybo 

nd-N+ ir'7i/^j^yy)i^i^T^'^^^^^^±M) KzfuvT-^ y if'hfc. 

RNAXl*DNA(Z)*^mtt> DIG->X7^A (n i/rL^t$g) &fl^V^T^fofcc 
[0 0 6 6] 

:/D-:;^'i:LTMv^^Lg-FL0 1i:FL0 1 (Z)§|S^6^DN A»T;ili 
, JS^T® cl:e)lCiiigb)bo f (J. Bacteriol. 180 
(2 4) :6 5 0 3 -6 5 1 0, 1 9 9 8 ) (Z)#g^ b L g - F L O 1 <Z) N5i5)iS 
S|S4^(3DiSaiB>?tI SrSlC, 5' -AACGTAGCATCAGGAAGTACACAAGCATGC-3' (fB^ri## 9 ) 
5' -GATCGGGTAATAGTAACCGGCGTACATGTA-3' (BB^fJ#-^ 10) CD 2 >r 
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» 

A^mmULXPCR^n-DtcLo (Yeast, 10:211-22 

5 , 1 9 9 4) fim^ bfeFLOlCDC 5KagSP^(Z)J&»Be^J 5' -TTCCAAC 

CAGTAGTTCCACC-3' 1 3 ) ^1 5* -GGTCGCGGAAGCCGTCTGTG-3' (SB^J## 1 

4) ®2a(55^9-r"T-$:-^^Lfeo m?5<Z)>''^-f V-§:MV^TI1I^^CPCR 
Sffofeo PCR(Z)^f4^liJtiiMii:I^^T'&s. 

[0 0 6 7] 
[0 0 6 8] 

j—^ym^(Dm^. EI2ic^bfeJ;-^ic, l g - f lo i ©Nj^SSSP^^^fc 

2:i)%m=fi&^^mK%ty^i-J]^t)miii-^nr=.. L g - F L O 1 

a-g^iiLfc. — FLO i®C5K5gg|J:$>$:yn-yi:Lfc^-^ictt, Lg- 

F LO lit-e^CDi^T&^^K^mStlfeo i?-tf>«?tf®*g*. ®3lCatbfe<fce) 

IC, ilm'|^=^i:#^*^4^5fc^CfeV^T, Lg-FL01(DN5^3SS:>^n-^aibT 
Mv^fe^-^, L g-F LO 1 S:^t?{l|T>T-J: 'J t.^^]S^^^^{WiC^ 

o 

[0 0 6 9] 

:iZ.t.X(Dm^i)^'o. ^UU^^^<^ORF io p e n reading f 
rame) It. ^^MXlt. L g - F L O 1 J; U %^1^/Jn3 < , ^fcLg-FL 
o l®N*3gi:^3i(Z)iB^JS:Wi--5*^ cmm^it. L g - F L O 1 iiM^S :i 

"T S >^n ^- ^ y =fe S e> {C±g^tC^ V\T L g - F L o 

[0 0 7 0] 

-?-rT'> L g-FLo i(D^u=e~^~mm^^)^hK±-^oymn^-:f^^'^ 

-HLfci nv e T s e - P C R e> Zl <fc o TSietit-fK^®^^ b 
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t=., i n V e r s e -PCR(DtSEM&04 {C:^-to 
[0 0 7 1] 

(#li¥9 - 2 2 4 6 7 Q^^Am.) (^#^b:feLg-FLOi®:/n^ 

- ^ -M^® ±^»iB^'J J: y . 5' -ACTAGAATTTAGGCACTTTCAACCCAGCCC-3' 
15) i:5'-GCTGCAACCGGAAGTTATTCCTTCTCCACT-3' (@d^[I#-^ 1 6 ) (D2Sa)>''^ 
>f>,'-S:-^^igtfeo ^2tCatb;£:#^m'ffiT®l^-;i'P«<^)^DNA2 0 g 
300rLn-/h©HindIII (^?@5t^SS) T'^^tb, y -;i/«fcMlC J: 
oTllIlR=^, 3 0 /i L(Z)TE^®?gttC^^b> 3 0 L(7)X>!r-;i/T^DN A^>r 

^2tti(Z)##l~l 6tiia8ift®l/->#-^JC^^i-S„ 
[0 0 7 2] 

[^2] 



■»«(Tffitr-;HI«) 




■««(»^»») 


1: NCYC965 


FO 


WiSaccharamyces cerevisiae 


2:NCYC1524 


FO 


(ATCC 46967) 


3: W204 


FO 


12: Saccharomyces diastaticus 


4: W71 


Fl 


i3tPicMa(lFOW3S) 


5: AJL3126 


Fl 


14; Saeeharamyces bayanua 


6: NCYC512 


F2 


aFO0676) 


7; NCYC719 


F2 


15: Candida albicans 


8: NCYC12S0 


F2 


(ATCC 10259) 


9: VLBZOZ 


FZ 


16: Saccharamyees uvamm 


10: VLB He Bni 


F2 


(ATCC 44968) 



[0 0 7 3] 

^CDM^, El4lC3tbfej:e)5&H i n d I I I T-m^fc^tlfeS^A'^it^bfcJg 
$ tt r i: *^«§^ ^ ti § o r (DBLm-^mm X ^ y - ;vtfcST' ©iR 
b, ^(Di 0 fizm^^m^t.hX. ±M<D-:f'^^'^-X. LA-PCR^^yh 
(SMJtl^Sg) &MV^T> i n V e r s e -PCR^fTofe. PCRO^#li, 

9 4x: i^is®=gl, 9 8r; 2 o#r^, esx: 1 O:^)*^ 3 o-9->r 

Lfco #?)tifePCRM^& 1 %T;{f^-x>f;^$:Mv^Tm^^*i&bfei^^, 13 

L g-FLO l^ik^^^^tiU i n d I I I ^f^f^^t® P C R^li, (# 



1 7 
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[0 0 7 4] 

l5S#^^gI$:BI6lC^-ro Kpn I i:Hi nd I I I-e^^$tl§2. 9kb^ 
tJfO. 6 k b<Z)»T>Tr$:P e r f e c t 1 y Blunt Cloning Ki 
ts (N o V a g e n?±|S) Srffi VMT n - ^^b b, ia»iS3^lI(Z)^SlC^ V^feo 

li, dRhodamine Terminator Cycle Sequen 
ce FS Ready R e a c t i o n h (T:/^>r KA-T :*-i/:^-r A 

*^ if^y?!jD^i2X • -fel^tfj/x (S. cerevisiae) ©HI X§fel^^«>:£7^n 
r{H!l*^e>2 1 3 4 0 b p i: y T??S<DiSS^J®IB^J^ f ^t)*>2 1340-2181 
8 b p (ie3«I## 1), 21743~22190bp (BB^II## 2 ) , 2 2 3 5 
3~22865bp (iB3«J#-^ 3), 22926~23398bp (@e^[|#-^4 
23944~24219bp (SB^J## 5), 24408-24997bp 

• ■feU'lfi/X (S. cerevisiae) ©HI X^|6l{*:0ia«iB^Ji:i:bigt 
[0 0 7 5] 

r(3DM*J:'J L g-FLO 1 ^M^^^t±, L g - F L O 1 Jt^^^li^ * n 

. ^r^. mixm^i^<om^3^izit. y i l i e 9 cii^r^snsii^^ (g i 

ucan 1, 4-a-glucosidase ICjlgiK^jte^, WiM^W *^ 



miE# 2001-3113002 



#2 001 — 034113 

[0 0 7 6] 

iz^tn^Yi L 1 6 9 cm^^(D-m(Dmm^mmi^r:^o i-^t>^, s'-ggaat 

ACTGCCTCTTGGAGT-3* m^^^T) i:5' -GGATTCTTCAGCGTTGAAGT-3' (iB^'J#-^ 8 
[0 0 7 7] 

tjLlB. ^3ctJ(3[)##l~l 6li|g9ttt(Dl/->#-^lcM^-tSo 
[0 0 7 8] 

[^3] 







n««<iF±ii«) 


1: NCYC965 


FO 


WiSacchatcmyees cerevisiae 


2: NCYC1324 


FO 


(ATCC 46967) 


3: W204 


FO 


12: Saccharomyces diastaticus 


4: W71 


Fl 


13: PicM'oa PO 0035) 


5: AJL3126 


Fl 


14: Saccharomyces bayanua 


6: NCYC512 


FZ 


(IFO0676) 


7: NCYC719 


F2 


15: Candida aUfieans 


8: NCYC12S0 


F2 


(ATCC 10259) 


9: VLBZOZ 


F2 


16: Saccharon^ces uvarum 


10: VLB He Bru 


F2 


(ATCC 44968) 



[0 0 7 9] 

PCR^lCMV>^^^>f7-i:bT, 5' -AACGTAGCATCAGGAAGTACACAAGGATGC-3' 



m!iE# 2001-3113002 



4t2 001-034113 
(iB^'J##9) i:5'-GATCGGGTAATAGTAACCGGCGTACATGTA-3' {M^i^^lO) 

[0 0 8 0] 
[0 0 8 1] 

SEQUENCE LISTING 

<110> SAPPORO BREWERIES LTD. 

<120> Method of differentiation for beer yeast 

<130> 510-1310 

<140> 
<141> 

<160> 16 

<170> PatentIn Ver. 2.1 

<210> 1 

<211> 479 
<212> DNA 
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<213> Saccharomyces cerevisiae 



<400> 1 

agcttcaata aatgcgtgac tggctatagt 
cgtattatta agagtgcaac taggcccgac 
taatgcatat ttattttttc acaagttgca 
gccttgaaaa atagttcaag cagctacgat 
tgtaatatat ataggttccg tgttaccact 
gggtttttca tgatggaaat gtgatactac 
tatgacacgc tgttatttta gttcaagtca 
agcgacggta gtcgttggat gtgctaaatg 



tgtcggatgg caatccatta ttatgtatac 60 
tataaatcta acactcagat ccttgtactg 120 
tgctaataat accatgatat tttttttgaa 180 
atcatgaatc aatatactca ttgcagccta 240 
cgtttctgat attttcgata tggctacact 300 
cagttccaat atatttatct tccttatcta 360 
gtgtccaatt gaagtgagtg tcacgtgcac 420 
atgttctact gccaatgact gcaaatacg 479 



<210> 2 
<211> 448 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 2 

gtgagtgtca cgtgcacagc gacggtagtc 
aatgactgca aatacgttcg aagagtataa 
cttactgtaa ctatagcatg ttacatatat 
atagccatgt gcctatatta aatagaaata 
ttttcttctt ttgtctatgg cccgggcgag 
agttaaaact caattatgcg tgggatttct 
aagaattatg tcttaaaaaa aaaaagtccc 
tagattgtgg gtaacttgct gtcaaatg 



gttggatgtg ctaaatgatg ttctactgcc 60 
aatcgaagga aacgaattaa gttgccaatc 120 
gtaccataag tatcacatta aggtttcgcc 180 
tcacatggcg atccacggaa tgtttataga 240 
acattaattt atcttgctga aaaattcgaa 300 
caattaggtt accagaattt caatctgctg 360 
gcctcaaaaa agccaaaaag ggtgtgactg 420 

448 
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<210> 3 
<211> 513 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 3 

tgtcggtaag atcttccgta gtggcaggtc aagcagtgag gaagaaagat cggcagtaaa 60 
ctgataagag ccaaaccgaa aagtttctta tacgcaaaaa cgctttgaaa attctccaag 120 
aatcctattt gaaactctta ttaataaata aagtataaat ataataaagt ttattgtgag 180 
acatgtcgcg ataagcaccc cttgtctttc ttggaaggga gaaatttgta atataaagcc 240 
aagtgctcag aactcgattt ttttctgacc aaagagcgga agctccacta taaaagttgg 300 
gaggtacttt taggttctct taagttcgca tttaattatg gcctgaacga ttttactgtg 360 
gacaataagt gaaataagtg tccttaaaat gtgtacgatg tgtacacatc aacctactct 420 
ccccttcatt ggcagaagag ggaaccattt catccaaaaa aaataaaaaa ataaaaaaaa 480 
tccaaatatt aagctaaaaa aatacttaac tgt 513 



<210> 4 
<211> 473 
<212> DNA 

<213> Saccharomyces cerevisiae 
<400> 4 

tttaattcct cagttaaaaa aattagttaa 
cattcaaagt attggcattc aaacctgcgg 
tagaggtctt tattggagct gcagatttgg 
gaaatggcag tagtcaatga ggttgcttta 
tttggagaag cactagttgc gtgacggttg 
tcttgacgtt acaaccattg tcatcaccat 



agaaagcaag aacgaaaata ccgaccaatg 60 
caataccctc ggactggaca atgataccag 120 
agtatgtggg aaattgcact agaagccttg 180 
gaaccctcag aagtgacagt agtgtatgac 240 
aagtagcttc aggtatttta gaggtgatta 300 
tgagtaacca gtggcagtag tgtatgtcct 360 
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taggggcagc actggtttct gaagtttctg aagtttcttt aggagcttca gaagtgacag 420 
tcttggtgct acatccattg tcatcgcact gagtaacagt agcggtggtg tat 473 



<210> 5 
<211> 276 
<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 5 

aacggtttca gttacaacag caccggttga 
agaagtaata gtggcggtag tggatgagca 
accattggag tcagttgtct ctgaacaaga 
gtctagtgtt gtagtgtaaa cagatgttga 
agcagttgaa ccggtaacgg aagcaccgaa 



tgtactaacg tgacatccag tttcatcaca 60 
tggaacggtt gtggtaatgg tatagacgtt 120 
aactacgact gtgcttgtgg catttacata 180 
accggtaacg gaagcaccaa atgaagtgga 240 
tgaagt 276 



<210> 6 
<211> 590 
<212> DNA 

<213> Saccharomyces cerevisiae 



<400> 6 

caatagcaaa agagaattgt ctgttacctt 
cataagaaag agcagtgatg tcagcggtaa 
caacaggaat aggagtggca ttggtttcgg 
tgaatacaac agtttggcca gtaaatgtgt 
tgatgttgac tgtacctttt ccagaaactg 
ctaggttaat ttcaccgttg tttactgaac 



gggttgcagt tagaacaccg gtagtaccgt 60 
tggcaatttg gttcttacca gtgtagccaa 120 
ttgggtcaac agcaaggaca ccttcaccct 180 
cagggtagtg taagtatagg ttaccggaaa 240 
gttcgacaat aacataggta cttccattgt 300 
cttcagtgtc gtctctacgt tgtagaccgg 360 
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aaacagaacc accgttgaga atagcgttcg agaaagagaa ggcaccagaa ttggagtatg 420 
gagagaaagt gacttcaccc ttcttggact ttgatagact taaggaaatg tcaccactgt 480 
tgtcaaaaga acttggagtg aaggagtaga tggatgcaga ggtggcagcg gattcttcag 540 
cgttgaagtt accggtcacg tcaaagtttt caccggagat gtcgaattcg 590 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 7 

ggaatactgc ctcttggagt 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 8 



mii# 2 0 0 1 
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20 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencetSynthetic poly 
nucleotide 

<400> 9 

aacgtagcat caggaagtac acaagcatgc 



<210> 10 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencetSynthetic poly 
nucleotide 

<400> 10 

gatcgggtaa tagtaaccgg cgtacatgta 



miiE# 2001-3113002 
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<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 11 

ggaatactgc ctcttggagt 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 12 

ttaccatacg attgccagca 

<210> 13 
<211> 20 
<212> DNA 



#2 001-034113 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 13 

ttccaaccag tagttccacc 



<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 14 

ggtcgcggaa gccgtctgtg 

<210> 15 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 
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m 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 15 

actagaattt aggcactttc aacccagccc 



<210> 16 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic poly 
nucleotide 

<400> 16 

gctgcaaccg gaagttattc cttctccact 30 

[an 

L g-F Lo imisiMB^(Dj'"^ymw^M^^^^-y^^^^^^'^^'^'^ 

So 

[03] 

L g - F L O 1 mUM^^(D'*}-'^ymmMM^B-t:t- h ^ AT'feS 

o 

[EI4] 
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if 

Inverse P C R(Dl56M^^"tm^®T'&So 
[05] 

Inverse P C RIC J: o L g - F L O 1 ^P^^^^O)®^^ 

L g - F L o 1 mmikB^(Dmmmmmm^m^m^mr*&^o 

Lg-FLO ll®{K»'fe^-±t-#^t-SY I L 1 6 9 c 

iB^J## 8 ®:t? 9 lc|a^(DiSSSe^J 2: ^ f S >^ ^ >r -7 - M V > TSlit « 
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3^2 001-034113 



imm^'i mm 
mi} 



V 1 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 




[0 21 



Ijg'FLOl - 



Lg-FLOl 




Lg-FLOl N5R 



FLOl 



1 



ffi|iE# 2001-3113002 i 
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[133] 



m 



9kb 

Ijg-FLOlM&T- 




0r>t 
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[®4] 




ffi$E# 2 0 0 1 



-3113002 



#2 001 — 0.3 4113 



[05] 



1: A/Hindlll 
^tttrHindlll^lSfSr 

3: tmmttmj;:^) 

invcrsc-PCR-elite^ 



4 ffi$E# 2001-3113002 



12 3 




^ 9.4 kb 
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5 
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[07] 



#2 001-034113 



I:- 



5 



IS 

I 



o 



40 



[EI 8] 



V 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 




6 
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7 
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mm] 

m^^m] hf-jvmM(DMm:^mx'$>^x. ^«Lg-FLoiit^^(Z)N 
mmm(D-'mfj^^:^jt^^mm^i (a) <Drmizmmmi xm^i^<D-mf)^^^jt:s> 
m^mmm (b) ^^^ml^ ao, mmm<Dmm^^i-eizmm(Dmmm^i^^ 
timmm.^^ (c) (c^vNT, mm&mmm (a) iitrrtHJ^M^^u (b) t<Dm 

tfe^^>rv--:&tJfM^f^:i:^Si#®*^P>r$)'ilLfeDNAS:fflV^TPCR (P o 
lymerase chain reaction) ^$:fT"^ll 2 <DXM.h. m 
tS^ 2 ®x^-e#^ti^ P C RitiPsMW^ ^m^«*^^^tMT®tf'-;l/p«*^^^ 



1 



mSE# 2001-3113002 



#2 001 — 034113 



m m A 



C0000021963 



1 . ^M^H 0 1994^12,^220 
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